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(54) PRODUCTION OF POLYPEPTIDE BY ACELLULAR PROTEIN SYNTHETIC SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for producing a polypeptide in a short period of 
time in a large synthetic amount at a low cost by producing the polypeptide by intermediating a 
transcription, translation, or the like., of a nucleic acid encoding the polypeptide in an acellular 
protein synthetic system containing a concentrated cellular extract. 

SOLUTION: This method for producing a polypeptide, in a shorter period of time in a large synthetic 
amount and at a low cost by an acellular protein synthetic system using a dialysis method 
comprises- producing the polypeptide by intermediating a translation or a transcription/translation 
of a nucleic acid encoding the polypeptide in the acellular protein synthetic system containing a 
concentrated cellular extract and performing a shaking or an agitation dialysis of the acellular 
protein synthetic system consisting of a synthetic reaction liquid containing the cellular extract as 
an inner liquid of the dialysis and a polypeptide synthetic substrate solution as an outer liquid of 
the dialysis, which system is separated by a dialysis membrane enabling the mass transfer of the 
inner liquid and the outer liquid to recover the polypeptide. 
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m^tsmmm * jcafls*<t>riiE# f £ 
•r sss*^ i * fc« 2 {ciB«g©^a„ 

SjmMIK6oC£«ttlk&rSII&gi~3<!H> 

cst*95] wiBjgiSifflfsatti^^a, /jn^m 20 

*, Vy^ffifttfllM* x-*'jjtH 
*ftMKL HeLaJBlS. CHOWS, fcHsfiiS&i© 
AM * «ll^iBlia©iffiffi«Ma» WigT*) ^ c i «t^f® 

<tf -511*5 1 -4 ©i,>rn*>Ks*g©*fc 
[ a»*& 6 3 m^mmmma mmmmxmw s 3 0 
iffisaatb^-c* set ««« i -r 5 sciatic 
a. 

•[»«3S7 3 MIBtllMI«AlBK#. «iffiBJC%gft:«: 

tt £©?£*§£«: «t o -c aw t/c » 6 *i s c i *«f« i -r 30 

■SSi*^ 5 *fcfct 6 (cfB«©^ft. 
[ tt#9I 8 3 Ml BtftffiMUSA tH«*J , Jg £ 5 $ 
«si>rt&&B!«3fi-C. *fl§*A 1 9t* ( ma . met ) 

AfdHWl 0 0 0~140 0 0©jS#tI&£5> 
U-CSffr^HKCcM- L TSfieff 9 C £ <c J: o T* 6ti S 
4>©-C& S C i i f SHMtqi 7 CCE«©*ffi. 

JU t F 'J >**tt£fiS#»£tt. i *dtf <b ©T * S C 
i€r#®iT-S^358CCKt£<D^. 

1 0 3 fnsMMMSar JteJ3SR#t. A T 
P S £S i 0 "C * U T ?=• > * ± - -b' i * U T 5=- > * * V. 
■ * - h©ffl^*>-l**$tfC i^#fitS«fa 1 - 9 

©t, >-r*i#>«:f ats©:£& 

*tcJ:4#y^*F©«a6#ffifc:to<,»T\ *n®E&3fc 
©MISfflffl&ftfctftCATPIf^i L,r©*UT?-> 

t'i*i/7?>^7i- h©iffl^t)-a-€r^ty^ 50 
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immt>>'-<?w-&mm<p-eWi# , J'<y'3- f*=- fts 

^©filRS/ctJte^/SIIR^LTK^y^^^ f* 

[ nasg 1 2 3 i9gBiWia» &m&*mm s 3 0 «aa 

'H^r*£C£*«P*£T*l»Jj8«l 1 fc:IB4S©7r&. 
[0 00 13 

$fflBa $ >/< ^jtefissfcte i 4 * y -s^* F cdS^^SCC 

[0 00 23 

[«£*©«« J ^iia^>^<i'S^fiRStt, tnustttHK 
^ j &^fc^rsci*s-c$^fc». si$©#> 

XflTKaUfc^SUfiSrWjBO^-ri*. *te. pcr^ 
ffl«r>rfPfi£Ufc y — T DNA^iSi LTfl§l,>S C £# 

-c^5r-^©-7^dr-'>a>> h7>77*-^ 

— > g >. nus. ^aii»ofc^Nai#ia©*>^ 
•s>xg*s— WFHi & 0 , ^B#rat?§mcc ^ 

[0 00 33 SlBlfflia* flr'^flSfiO^BMEklK* 1 
9 6 0¥«K^*SM3^t!i»6^B3i'CftW6tl 
-C*/c. •^^*5^$^T./ c ^B$©I^K«F f 3-C©ra&ffi 

tf&ifi'Ptz <> ^BBBc «t y «?WS« 

e«ifto/c©»l 9 88^Sp i r i n6tC<±:S7a 
-&©g3fS-C£>£ (Science 1988, 2_4_ 
2_. 1 1 6 2- 1 1 64: ftSkW-'l - 5 0 3 1 1 9#-& 

$B) . cna, ^>^^Sf^©/c8&©*®-c*sr 5 

/'S, ATP, GTPm*#>7ttC£K)3&tMcmZ 

tc «fc y ^ n g •csfea#s r-fp± u r t »fc£fiSE&©*H*B* 
ia^»+B#ra«:ss s n?c„ c ntcf^t,^ ^s©-& 

^fi«m!ifl*Jfcfi^:L, 1 m 1 <Dm$M*>1c<0 1 o o n 
e © * >'<^S©4.^nJt6i & c ©M*%SW 

t, «aia^>^^a-$-sE^«*>^^s©^^ib 
rtts^r?Se>*-s,ci(c%-2>„ -e-©^, i><o*kdw- 

7"(cj;y 7 o-S©«S*sfi;3n?t (#13^4 - 2 0 0 
39 0#^$S). 0*^0. 7d-aH:«$^?i^i 

[00043 a#f«sr^n/rtJt«t«:«fc y . 
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Kim iCho i (Biotechnol. Pro 
g. 1 9 9 6. 12, 64 5-6 4 9) 0\ iitFrJgtJS 

«fcflWT*>/<*H£*fc«f Davi sf, (P 
r omega Notes Magazine Num 
ber 56, 1996. p. 14-18, Pr 
omega Cor.porat ion)lt JfiM<Di&Vr 

[0 00 5 ] 8f©SB£»Tft < , fflJSfft WJS^lfl^ 

MMmam*mftmMmMc£ 9 4 c <t tc j: q , 

^j£iSK<Dfa±#«^3ftTl>4 (Nakano^, B 
i o s c i . Biotech. Biochem. . 
5 8 . 63 1 -63 4 ; K im6, Eur. J. Bio 
ch em. 239. 881-886 ( 1 9 9 6)). * 

fts ^•ft*©^B*>^^ft^J5S3RCcfcc»r 1 A 

;K-F (PEP)-<fctvi/e>K*^— fe # (pk) cDffl 
£fotf4, ^l/7f>^7x-h (CP) t^urf- 
fe? (CK) ©a^fotJCSIl,. S%fC, * 
©ffi©^il6flJiE©»a{kcc± 0 A ^ *ffiTt> 1 m 1 <D 
JxSfcflifotciOWCE u g.(Yabuki6, Journa 

1 of Biomolecular NMR, 1 1 : 

2 9 5-3 0 6,, 1 9 9 8) <D£astC*S. CCr, 

pep, cpm>-rti&ATPW£(Dtc&<Dmm~c$> 

4B3RT*4. PK V CK(«ti?nPEP, CPSrS 30 

rf#6><l)fe*^:©-&J5SJIWK imiCho i (±») CC 
£4 1 4B$RHr 1 . 2mg/mir^>^ B ^g^l 
mT$&tcK>m8 0/ig/mlt v tfflUclIlmU 
.'fcD<D^Ja«tt»l 00/i g-C£>-?fco 
[0 0 0 6 ] 

s:»ja-r 4 /c*o*ffi*a«-r 4 c £ 4 „ 40 

[0 0 0 7 ] 

jsBfi^TK^U^?' F*a- F*-S««<DB9?*fctt 

ie?/fflR£^OTS#y^:/*F*^u Bwy-^- 

[0008] *»b«:*ji»t:, ±ia*tttt. ?££tffll£» 
ui«*d*"*"*#y-^^ K-&jiSKia3ii*a«frtSR4 u 
^y^7> F^igM^Sffi«iirt^, *»o 50 
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±«Wlil»* ^«^J^©a*fWKttHJ6 
*RaH5T L fcBftSiT Sr#tt *>Oi £»T 4 1 £ * 
4* **l8CCfcli-C, 3§#TMte 1 0 0 0 0 $OU h >*« 
*4^*l!R#v »*L<»33B5 0 0 00y^h>*J<t 

[0009] #jhbk:*c>t % «mniidtttB?R»^cHi 

;l/y ?bB*ftttIbt HeLafflBS, CHOffllS, 

WSfflM^teXBISS 3 0iWffi«^ill/c^(D*C 
I©**?**, #9i*U>^'j3--rt/ (PEG) tfcJRtt£ 

SlttHttS-C, *1IA 1 91* ( rna , met ) 
SEftlflEfrffi (Zubay6 (1 973) Ann. Re 
v. Genet. 7 : 267-287) rf#6h?t;*:fll 
MS3 0fflHliK (P r omes? att*6t>A*nJ«fi) * 
iSWft?&£ U ^MESW 1000-14000 CDjgtfr 

tr^n^t F y >*»te^J5!3«£f* (W«S I GM 
AttiJcDF i c o l 1 ) , i^ci^rt^o 
[ooio] *«j8cc4jt>T. ±ga»jmia^>^^st^ 

unisex a^*ffli»wfcftiia*>^^^K^jsE»K: 

ia«UfiR&&CfCCATPflfe3Ri LtCD^l/7?>*t 

#v^^K^rt»*"C«E#y^^ Ft a- Ff4«« 
OMRS fctME^/«K*^ L U ^ ^ F «£JS 

u »#y^? i Ktia45i i f*ci**ii*tttii«-r 
t>r, ±Efflia»a«^»«s 3 o 

4, 

[0011] #9MMm>5 rjlBlBBB*>^*«*jai 

tt, mRNA©««*R*K-pTy#V-A±-C# 
y^^F«r*«r4««BI!BHf?3R, DNA^»Sil 
T R N A Sr^T 4 flRffllSlE9% i *IBfa»K»©W# 
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mi. RB*f*Sjfi. PEGSfcIS(H. Nakano6,-J 
ourna 1 o f B i o technology, 46 
(1996) 275-282) tt£©0KD©i«Kffi*fc 

[0012] *wm9-c\,*5 r^fi;^^^ kj 

F; -rttfc-feifi^* (/Jv^r^F) (* 

>^**%*tr^^9 1 F) ©urn fc^-r 

TS. *B§ffl#-c^a r^gEj iSRNA, mRNA, 
DN A, cDNAO^-TtlWit. 
[0013} 

sic. mi68s<Dnmm*m^tctztit'<-cmv<#v 
*&. isjb#«:. ^f*i!R»©^:*ttaMffgi*fflc»ac4 

^■cgfP& *>©isa»ir S C t &C«fc <0 . U "cy* F 
©£-fKM£ 5 6 K»#T *5Ct L fc. 

[0014] mmmmmmt, mm <mtf*»« 
o«»©3WS*5 j; zfrn^wmmip 6 ©« m«r-& 5 c 

i*5"C#.5> (Clemens, M. J. . Transc 
r ipt i onandtrans lat i on — a p r 
acticalappr.oach, (1984). p 
p. 2 3 1 -2 70. Henes. B. D. iHigg 
ins. S. J . IB. IRLPress, Oxfor 
d) . ±f3SS©i*J«3. fMBBaatB^jy^V-A. 
tRNAfti'©^ W? ^®^(C^*^%^tf„ ffl 
}fttH?K©SSKi«09*.«' P r a t t , J . M. 6. Tra 
nscriptionandtrarislation- 
apracticalapproach, (198 
4). pp. 1 7 9 -2 0 9. Henes, B. D. t 
Higgins, S. J.,fS, IRLPress. Ox 
ford) fclB«©>&j**«fli-r*S. JMfr&JtCtt. 7 
l^>9 : yi/»^«:j:| l l»(Pratte., JLS5) ^ 
(K i m6, ±») tCfcoTtx 

usauM"?*.?.. s 3 Odessa a?s«. *s§aiA 1 g& 

( rna . met ) 6JgE*D©:£ft. mSPratt 
om e g att-^N o v a g e ntt^oTfilS^SfcO^ 
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[0015] ##£Hj?r». ±Mmmmmmi**<Dm$i' 

t?) a*r,-PEGaaRa^K:j:o"r!T^ci*i'r* 
•5. «Bg©flt£-W*. aWtl. SftfeUL »*L.<»2 
<&«±-C*4. ^Mlfcfe©M&ftJfcQ&©*§l^ Rg^« 
ill*t?l. 5~7{gJW_h, PE-GtaRTl. 5 — 5 fg 
JULh*-CiftlSr5Itfrt?* 4*. M£*Mx. 5i^>F'J > 
ytfKL<&&. /JnSEKS^HHR©*^. PEG 

10 ttfSnolS©aaS*S"5It6-C*S ( N a k a n 0 . H. 

h. ±«) . PEGttiR{cj:*^-ctt. msm&mic 
«, wiusaaosoMRi 1 tciBa©55rft«: J: -^-rnjfenj 

(mtffl^MRI* 1000-14000) ^ItS 

20 5. cc-c, aawWKtt. ratay*.^ ftivyii/ 

^A, 2P^*hu^h-;l/***-r*«JKR4. PEG 
(09*.tf#8 0 00) . ^3S/xt^aAtM>* 

?§te^£*S^f*: (fll&fcfS I GMAtSOF i c o 1 
1) m<DTt5fr?-W.imi£*$tiCtiH-CZZ. HSfr+W. 

[0016] -xmms 3 o mmm.m.m*mmmt 1 9 9 

2^P(CB e c k 1 e r 6 (ASMp osterpres 
'entation. 1992) 2>SflJ*-C$B#U 
Da v i s 6 (±*§) ^GS^SfflL/t^X^r-;^ 
30 WJSlE^fBiSl/roiJ&J. *©t>-rntc*ji^T^s 3 0 
ffltti^«*ifi^f©fe©*sfflt,»&nt:#fc. Dav 

i s 6 (±») ©F i g. 4CKB, jgWKW^SRg 

[0017] cntc^ur, *^iosffi-cB, s 3 o 

40 T**B» *5 ti -5 ^S-eaWfl***!^ © i $ZWiT Z> 

-^T-fe?JUh5>X7i7--te* (CAT) 3S/c»Ra 
s d?>^i7S©i^S©M^fb(CK|-r-50 2 > ^3^C 

s^nri^ (*Ste^l3*3ci:D : 4#M) . cat©^ss 

fi=£r*"Si, 1 2NFH-C©SJ£;-C5me/m 1 . 2 1 B# 
fi8©SJ£-C6msr/m 1 S-cr&J±Lfc„ ^fflja^-f©C 
AT©^-^rSe3fcgfclSl,>^iS« 1 4 B#faJ"C .1 • 2 m 
50 g/ml (K i miCh o i . ±M) X'$>Z>ifi. 



cools] *»9i©*ttrtt. mmmzftisxpmt 

«. «*.«D ispoDialyzer (g^iStg) 
(Spectru mttig) -$>S 1 idealyzer 
(mmm) (Pierc ettt?) HfiWfbtiZ. t 
fc. **dr-jl/Sj£ffl§Sg,»:LTtt > Spectra/ 
Por (IftAi) afffflf a-? (Spectrum 
-ttK) ftflKVC**. 
[0019] MHB#>/'C *SteJ05&K:bl*«»*Trt« 
"5. ^•;^7 , ^F-&JSS)t«) tefct. ;*:IIMS 
3 0 ^©^iSf fflji^m&©frislc, SW©^ y Fft 
3-Ft5DNAfcL<BRNA (mRNAf ) . AT 
P (Tfslslsh' -E'J>i) , GTP (^7^'» 

5' -=y>&) . CTP (->^y>5' - = y> 

K) . UTP (^yy>5' -=y>Ht> . JKffig. £ 
£L 7^1. RN7-*Ef«, tKWftL £*KJ: 0 
RNA#yjt7- fe* (DNA*SiaiO-C^l»SlS^) 
WCIttRNA, «ctf**tfCi3&sr*4. *©ffi. A 

;V (09Afc£#8 0 0 0) , 3' . 5' -cAMP, mm 

m, RN7- ctmbw. X53n (mtfy^hu-f f 
*»6«eiaaia*. rnt— feTiwsn. dna*>l<w:r 

NA, RNA*y> 7-Hzftl£^fc&©#ffiffl-C*&. 

ATP. GTP. CTP. UTP, JB 

[0 02 0] Mffi^i Lttt flIAtfH e p e s -K0 
H, Tri s-OAc©J:5&«lKW*ffiJBT*4. % 
®©0dli, (miST^-^-^Aig, v^*^ 

TV><ti- h'J'i'A. r>trs/y >&<t"C*S„ 7^1 

/c, DNAftg|§/£ L-cm^Zm-&tCteRNA#VJ =y 

-^K^mcmtsar hifi. mz.&T 1 r n a* y y 5 

[0 02 1 ] ^H^fCte^TW:. S^TiS^ffll^c^ttBS 
6OTCATPS4Si 0T©2 U* T ~fc* U 

^jsss* ts* y *« 7> f ft 3 - f r z&mvmm t tc 
mgw/mnzftuxm* y f ft£j?su y 

^^^FftSJRT^Citcfc-j-rt). §£*©:#&«:,£ 5 
^£8^ ft® £ i C ^ m&3fi% 6 ft S . C © C £ «0 
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sntur fe*jjBg-ca -» r «t ^mmmmmiamcD 
mwyuMs 3 oinjBttttffir?*£*Sv encodes n 

fcU. MMMZ ^S#aS©-e©ffi©fiK^©^# 
«±iELfcfe©ftja«-C# -5. 

[0022] *^-cu. Ftt. Jiiess© 

tteK)'!^-?? F*>?>^^ FfcM£ffig©4>©ft*f 
til, ^©fc©$/ctt8f&©*>©ft£tf. @k©# 
y^T"?- Fftn- FT*DNA$fcttRNAlJ. 

RNAt LXm%}(D-j3& (7 * s-Jls/ZuafrJlAm 

Ltrosti^tcfct. d NA^j^E«ftffli,»*c<b*«j«:^fiJE 

[0 02 3] *|69i*»D5(96fC*H,»-Cl4. _Bfc©»lff 
WtfttfyHU jg«TM©rta5lC±ieS*frt^ft. -^^E- 

20 ©JWP«:a#r?fiRftAnfc. Ko^FsisgwicrBDr^i 
fwsitft^ur^ttBjtti-rsHasftasi ? 

J¥ (gB0RJ?a«!r) 4JSE0fcBW#y-^^Fft. 

jrvssfas^i'osiE^it. #y^^F©awcc 

JCSD-Cffi^©^frft^ffl-C#^ 0 ^>/^S©^oti 
^. SSliiiSi^2 5~*t>5 0'C. ff$b<tt37-Ct 

. isKri?f»ifa*©si<«sasft«i»sjteifflia^ 

'>^f*^JSWCtt5 0X;ftiHA*«K-C*>«fct». S 

fc. jgi ^iiafc i/ < iis^aa«<ga, 1 0 0 

30 ~2 0 0 r pmeffltJ5. BWJ^^f F©Sfe 
fiSftKWl/i5c*J6. Si£aNFlffl*3BS{c»?r4Ci*J"C 

[0024] x&woim-ete, ±jBimm*»*irm 

^fiR^©S*f^?Rft . SfC3IS#{gT L- fcB# #tt 
BWj&JI OOOOyn-h^ftjBitSfc©, ffSKBIi) 

5oooowh >fc=to*^n«±©fe©ft^ffl-r-5JS 

^y-^7^ FOftKBftS&KWJ&iCiWr- 
40 [002 5] 'J F©fSS«. ^«*^6© 

«. F©ttatci£i;rse*^©fe©ft#i4 
f^h^xi^Y^^v 4- x hplc. mm 

®j, >n?F7*^i/>^ t*©tgffl©SWft W-5 
50 Ci*it*5. ^^y-^7'5 1 F©IS]Sfc«fcO*^S«. 
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6tf 5 C & #V # £ o *»9B ft S 6 COW b < 
[0 0 2 6 ] 

^C»ISS3 0ftffi5Stt, Zubay6(Annu. R 
ev. Genet. 7:2 6 7- 1 8 7, 197 
3) CO^ffiCCtKoT, ASiBA 1 9** ( r n a , me 

[0 0 2 7 ] 15mlOAIiS3 0ittll^^^ 
-^S p e c t r a/P r o 2 (^T-SPKI?, 12 0 0 
0-14000, Spectru mttS) KlAngtff^ 
a-^^7>7 , tS^bm 5 0m 1 ©Tg^B [2 5 

g©#»;x^u>yy jus o o o (pegsoo 

0) tcg$A (lOmM Tris-HCl (pH 
8. 2), 60mM CH 3 COOK, 1 4 mM Ms 

(CH.COO) a , lmM^tFl/h^KDT 
T) ) ftWx., gM50mI ib/cfcCD] tfttct- 

F^;WN'^'(Heat Seal Bag, Ya 
ma mo t ottS) tcAntt- h f-^-nBWl/ 
ChtO-f- #-fc&9ttWr4T;r4 5#tffl, 

1 0 iHi^npiKjgff l/c 0 
[oo28] *sms 3ommm<DA<otcmvr?-*-7 

mm L 4 , Ctl5»05OOml <D?§St 

[0 02 9] XttCfl2. jgWftffi^fcftBNBia»>^»ar 
^fi£a^:<fcSCAT •(^g^A^a:^ j-jur-fe^ju 

*>/**ff^/£J5l£ifc (««tF^«) (Dmj&te. 5 5mM 

Hep e s-KOH (pH7. 5), 5 mM DT 
T, 1. 2mM ATP, 0 . 8 mM ©CTP, 
GTPW^'UTP, 80mM^U7?>^7*- 
h 2 5 0 /zg/ml ^UTf>^t-fef, 4. 0% 
(w/v) PEG8 0 00, 0. 64mM3' . 5* - 
cAMP, 68//M L- (-) ~ b - y *JlHJl- 
5, 6, 7, 8-f F7tFnII, 175ag/ml 
E. coli tRNA (Boehr inger 
-M a n n h e i mttS) ,210 mM 5 >K 

#1>^A, 27. 5mM NH«OAc, 10. 7 mM 
Mg (CHsCOO) n ■§-* 1 mM0D2 01©^^ 
*«flte£7 5>>». 0. 05% N a N 3 , 6. 7 m g 
/ml PK7-CAT DNA (CAT^i^^ 
-;Kime> ( 1 9 9 6) Eur. J. Bioche 
m. , 239:881-886), 9 3 //g/mlT7 
RNAtflM^—tf, 0. RN7- 
*flH*B« (To yo b ott») . 0. 3Sa©H*S«l 



(6) ^2 0 0 0- 1 7 5 6 9 5 
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*6©*»«S 3 0ffifcffl£fcb< tei&fflLtcXMWS 3 

[0030] * >^?w£fmwtm (MVvftm oa 
jsbu awrtR^e^iBWsaoaujjs. rnt—wh 

WW; DNA, T7 RNA #y^^— 
4. 2mMMg (CH3COO) 2 £iiflnb/t£tDr£>o 
/c. 3 0 0 /il <DStftF*?i££AftfcD i s p o/D i a 
lyzer C E (^Sl®^ 1 0 0 0 0 b< «5 0 
0 0 0. SpectrumTO 4, 3 0 0 0 m 1 <DM 

5S«St3 7 # a 160rpmTfii5t5Ci«CJ: 

[0 0 3 1 ] Jgj£K*«:#**iSCAT^>^^K(DS 
gte, Shaw (1975) Me thodsEnzym 
ol, p. 7 3 5-7 5 5tcSei^TCD^S"Ctf^/c e 
7-fe^;I/3i>f'fAAi^P7A7x^3 

^A^5, 5' -^^tt:x-2-^fp£ifi 

20 (DTNB) ^l^fiait 37°C V 412n 
mCCfeW«8b^©*fl[^IB*^0(D^*J:0 CAT 
©i£te45£»U Cft*fg«£OTCAT*>>**J» 

*£0 1 frC^-To »WLTl>ttl>;*«fiS 3 OfflWS* 
^U^{i2mg/mK flWLfcS 3 OfffitB^^ 
WB Ltcm&Z 3mg/ml (Dtm&fflt, 

[oo32]*»W3 mvizm^tcmmmz>^?m 

30 1 OStttSBILfcWIiS 3- 0»HJ«4«BU 

rH^2(clBig©SjSSK^?fo/cit^©, ^/SPite 
«*^5C*JW4CAT(MltH2«:i5% , r. StSH*&« 
6»IH^CAT©^rtjMEttfiTl/fc. H*©Ef6KR 

IWl^U StBHtt«a^mT5mg/xn 1 > 218$ 
Ht«6mg/m 1 CDC ATt^atSC ttf-C&tc 
(H2> o 

[0 0 3 3]*W4 g^Su/c»fflE^>;^I 
40 -&figa«:ct S R a s <P^J& 

«IBLfc^»«S3 0atfl««:«fflL, PK7-CAT 
Oft^b^^CpK7-Ra s (Ras^>^B©^ 
^^-;Kigawaf> ( 1 9 9 5) J. Biomo 
1. NMR, 6 : 1 29-1 34) ImMn-Y 
^ ImM [ 14 C] -n^» ( 1 8. 5M 
B q /mm ol, Amersha mttig) Srffli^fcffete: 

50 .fc. Ra s *>^^St<D^fijaittjSlKH>6a 



n 



6 B$F^-C 3 m g /m. 1 ~CS> tc 0 
[00 34] 

(1 ) 5»-<*M-£il&& 

^mn^m^c «t * * ?w<dca t^s6 mg/ 

m 1 (mMM3 ) (KimiChoi ; ±M) 

©fill. 2mg/m 1 **#<±li]^ 

liittlSlm 1 &fcD©£>^i>ff©i£j&S«ft8m 
g-C*(3. fi£*ffi-CCDffl^3me^_hH^,„ Ofctfo 

[00351 (2) zmsismm 

s/m 1 ~C$>K> . fi£*&©&>8 0 m g/m 1 ?rAitIK± 



(7) #H3 2 0 0 0 - 1 7 5 6 9 5 
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[0036] (3) *t^^t>m.'&mc^mz>zi7. y 
^moyo-mcio^xmmbtcm'Mmm 1 m 1 © 
■Sf&mzms o o m se*s-c©fii 1 o o m s 
/m l £;*:*Ifc:±!!S. c©fc&. *S B J©*ffi-c«- 

[0 1 ] t©0«. 3l*f*fflt»fc«BttIIB*>-'td'K^RE 
10 IKfcWS, ^g|©^M»£fl£flrr4*»*S 3 

SitCfcttS. S*iffjg353fe©*j*i^^ratC^-r5C 
[03] C©0«. 3§ffi£fflt>fc&j|fflB££>^ff^E£ 
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r-rc-K (##) 



F £-A(##) 4B024 AA20 BA10 BA80 CA04 HA01 
4B050 CC03 EE02 EE05 
4B064 AG01 CA21 CC22 CD21 DA16 
4B065 BB23 BB25 BB26 BB28 BB29 
BC20 BC50 CA24 CA29 CA60 
4H045 AA20 BA10 D489 EA60 FA70 
GA10 HA05 
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